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Llagas Creek Reach 2 

Lower Llagas Creek Watershed Protection Project 
Santa Clara County, California 
Public Law 566 (WF-08) 

Preliminary Hydraulic Design 


Summary : The water surface profiles and the channel roughness coefficients 
(Manning's "n") are consistent and agree with Service criteria. The concept 
of using a SAF type stilling basin to control a hydraulic jump meets Service 
criteria. The computations are preliminary and considerable refinement will 
need to be done during the final hydraulic design. Recommendations for the 
final design are included in the review comments. 


Description of Job ; This project consists of the hydraulic design of Reach 2 
which is an approximately 14,200 feet long trapezoidal earth channel includ¬ 
ing three grade stabilization structures. 

Purpose of Review : This review was made to determine compliance with standard 
SCS criteria and practices. 


Scope of Review : The following material prepared by the Santa Clara Valley 
Water District was reviewed: 


1. Preliminary Design Report (Phase 1) 


2. Llagas Creek Reach 2 Land Rights Work Map 


Basis for Review : The following reference material was used in conducting 
this review: 

1. Far West States - Engineering Design Standards 

2. National Engineering Handbook, Section 5, Hydraulics 

3. National Engineering Handbook, Section 14, Chute Spillways 

4. Technical Release No. 25, Design of Open Channels 

5. Transactions of ASCE Vol. 113 1948, Paper No. 2342 Development and 
Hydraulic Design, Saint Anthony Fall (SAF) Stilling Basin 

6. Engineering Monograph No. 25 USDI Bureau of Reclamation 
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Review Comments : 

Manning's "n" Values - The use of n=.025 for bare earth channel to check 
channel stability at the ten percent flow is correct for bare earth areas 
only. Where there is rock riprap erosion protection an appropriate "n" value 
for the rock should be used. 


Channel Stability - The narrative on page 5 of Section C states that the 
earth channel is stable. Whereas the computations and the typical channel 
cross sections show rock riprap is needed for slope protection. 

Channel Stability should be determined reach by reach using the representa¬ 
tive soil for each reach. Average soil parameters should not be used. The 
actual computed water depth and velocity should be used when checking for 
channel stability. 

Use Figure 6-1 on page 6.2 of TR-25 to determine acceptable method of evalu¬ 
ating channel stability. The b/d ratio is not a determining factor. 

Water Surface Profile - The computations are adequate except within the' 
transitions from the earth channel to the grade control structures. The 
maximum change in velocity head should not exceed 20% for the standard step 
method. Shorter reaches and expansion or contraction headloss coefficients 
should be used. Also bridge pier losses should be considered if there a.re^ 
any piers. 

Concrete Drop Structures - The use of a SAF stilling basin to control a 
hydraulic jump meets Service criteria. The computations in the report are 
preliminary and we have the following recommendations for the final design. 

1. The flow depths used to size the structures should be the actual depths 
calculated from the water surface profiles. 


2. If possible, the three structures should be identical to save design 

time, reduce construction costs, and to simplify the construction draw¬ 
ings. 


3. 

4. 

5. 

6. 


The bottom of the stilling basin should be level with or below the low i 

flow channel invert elevation. " ,» t/ 

, - - —- o „ hrf c ~ 1 1 

2 ~—2-A' 

The chute should be designed with a vertical curve (Y = -gx/2 (1.5 V) )’:> 


to ensure positive pressures on the invert. 


*.. f, .. T • 


The end sill height should be limited to the design height with 'the 
remaining portion of the abrupt rise moved downstream so that the total 


lengt^t) of stilling basin is equal to 5 d£- This is to ensure that the 
SAF stilling basin will operate as modeled. 


The baffle piers should be omitted and the chute blocks installed similar 
to Basin IV as shown in Engineering Monograph No. 25, summary of Stilling 
Basin Characteristics (copy attached) 
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7. The length and slope of the chute should be set for economy and hydraulic 
performance and should not be limited by the requirements of the fish 
ladder. 

8. The use of a Denil fish ladder should be checked out with the biologists 
for proper sizing for the low base flows that will exist in the low flow 
channel. 

i 

j 

j 
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SECTION 2 
STILLING BASIN FOR HIGH OAM 
AND EARTH OAM SPILLWAYS AND 
LARGE CANAL STRUCTURES 
(BASIN II) 

Jump and basin length reduced about 33 
percent with chute blocks and dentated 
end sill. 

For use on high spillways, large canal 
structures, etc. for Froude numbers 
above 4.5. 


SECTION 3 
SHORT STILLING BASINS FOR 
CANAL STRUCTURES,SMALL OUTLET 
WORKS AND SMALL SPILLWAYS 
(BASIN III) 

Jump and basin length reduced about 60 
percent with chute blocks, baffle piers, 
and solid end sill. 

For use on small spillways, outlet works, 
small canal structures where V, does not 
exceed 50-60 feet per second and Froude 
number is above 4.5. 


SECTION 4 
STILLING BASIN DESIGN 
AND WAVE SUPRESSORS FOR 
CANAL STRUCTURES.OUTLET WORK 
AND DIVERSION DAMS 
(BASIN IV) 


For use with jumps of Froude number 2 
to 4.5 which usually occur on canal 
structures and diversion dams. This 
basin reduces excessive woves createc 
in imperfect jumps. 

May also use alternate design and/or wave 
suppressors shown below, or Basin VI 
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United States 
Department of 
Agriculture 


Soil 2828 Chiles Road 

Cons.rv.lion Davls> „ 

95616 (916) 758- 2200 


March 16, 1982 


Mr. Bruce Wilson, Division Engineer 
Sant#? Clara Valley Water District 
5750 Almaden Expressway 
San Jose, CA 95118 

Dear Bruce: 

Subject: Reach 2 - Llagas Creek Watershed Project 

We have completed the preliminary design review. Enclosed is a copy of our 
design review report and redlined copies of your design report and drawings. 

The landrights work map seems in good order. We need to add an index of 
apparent property owners and an index of permits required. A sample is en¬ 
closed. 

We concur with your suggestion that our staff prepare the revegetation plans 
and specifications. 

Your soils testing (Phase 2 of Engineering Services) should be completed prior 
to doing the final hydraulic design and the structural design of the drop 
structures. 


Sincerely, 



JOHN W. HANES, CE 
Government Representative 


cc: Charles Davis, SCS, Davis (w/o enclosures) 

0. T. Gerbaz, SCS, Davis (w/o enclosures) 



The Soil Conservation Service 
is an agency of the 
Department of Agriculture 
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SECTION A. INTRODUCTION 

This is the Phase I report for work accomplished in accordance with the 
Engineering Services Agreement No. 59-9104-9-178, executed on May 22, 1979, between 
the Soil Conservation Service and the Santa Clara Valley Water District. The Plan of 
Operations was amended on January 21, 1982. The Agreement calls for the District to 
prepare Plans and Specifications for construction Reach 2 of Lower Llagas Creek 
between 1,200 feet upstream of Bloomfield Road and Pacheco Pass Highway. The design 
is to be completed in five phases. The scope of the Agreement covers topographic 
surveys and aerial photography, geotechnical investigation and soils testing, preliminary 
hydraulic design, final hydraulic deisgn, final channel design, plans and specifications, 
and estimates. 

This Phase I report is divided into nine sections, consisting of a general description 
together with basic design criteria, procedure and assumptions, a brief description of the 
HEC-2 'water surface profiles computer program written by the U.S. Army Corps of 
Engineers, and a preliminary landscaping and maintenance program. 
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SECTION B. PROJECT DESCRIPTION 

The project site is Lower Llagas Creek, Reach 2, from 1,200 feet upstream of 
Bloomfield Road to 1,200 upstream of Pacheco Pass Highway (State Route 152) in the 
City of Gilroy (see Figure 1 for location map). Reach 2 is approximately 14,200 feet long 
of which approximately 3,000 feet of existing bank on one side and another 3,000 feet of 
the creek on the other side will be preserved. 

The proposed work consists of excavating, disposing and placing into levees earth 
material, constructing three grade stabilization (drop) structures, replacing one existing 
farm bridge, f4rantin^ppr®xifn'ately->2 T 5A0»shP«bs, groundcover plants, and trees along the 
main channel within the freeboard area, providing drainage inlets with gates, replacing 
existing fencing, water supply lines, and constructing other appurtenances, facilities and 
auxiliary work required to complete flood control measures on Reach 2. 

The proposed project is one of a series of steps to provide flood damage reduction 
in the Llagas Creek Watershed as described in the draft Environmental Impact Statement 
and the Engineering Appendix for Upper and Lower Llagas Creek. The project will 
protect primarily existing agricultural land within the floodplain from the one percent 
chance (100-year) event and will provide an adequate outfall for the Cities of Gilroy and 
Morgan Hill. 
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SECTION C. PRELIMINARY CHANNEL DESIGN 

History of Reach 1 

During periods of high runoff, Pajaro River overflows its banks in the South Santa 
Clara Valley floor and combines with floodwaters from Llagas and Carnadero Creeks to 
form "Soap Lake". Soap Lake covers a large farm land area which is frequently 
inundated to depths that vary with the flood magnitude. 

Reach 1 begins at the confluence of Llagas Creek and the Pajaro River and 
extends upstream to a point about 1,200 feet upstream of Bloomfield Road. The 
improvements to Reach 1 were constructed in 1973 by SCS and included the excavation 
of the creek bed, reconstruction of the levees, installation of inlet structures and 
placement of riprap. Reach 1 was designed for a ten percent flood between Pajaro River 
and a point 2,000 feet upstream, for a four percent flood between this point and 
Bloomfield Road, and a two percent flood between Bloomfield Road and a point 1,700 
feet upstream. The levees on Reach 1 have consolidated between one to two feet. 
Excess material from Reach 2 will be used to raise these levees at least to their original 
elevation. 

The hydraulic control for the water surface profile computed for Reach 1 was 
based on the corresponding frequency of the lake level. 

The bridge at Bloomfield Road was not replaced as part of the Reach 1 project 
and remains inadequate to pass the one percent flow. Since the bridge deck and the two 
road approaches are inundated under the one percent flood, there would be no advantage 
to raising the bridge to pass the one percent flood flow. However, the final Engineering 
Appendix requires that the inadequate bridge be replaced to provide a channel capacity 
equal to the upstream and downstream channel. The replacement of the Bloomfield Road 
bridge is a "local" responsibility and is not a part of the subject project. Presently the 
existing channel capacity for Reach 1 is approximately 13,000 cfs. Therefore, Reach 2 
will start where Reach 1 left off; 1,700 feet upstream of Bloomfield Road. 

3 
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Design Criteria - Reach 2 

This section will describe the basic design criteria used for this project, and the 
structural elements which will be included. The design of this project was based 
generally on S.C.S. criteria for flood control projects. The principal criteria used in the 
design of the project involves the following parameters: 1) flow rates, 2) channel 
roughness, 3) allowable flow velocities for erosion control, 4) freeboard, 5) structural 
elements, and 6) miscellaneous criteria. The criteria used in each of these categories are 
as follows: 

1. Flow Rates - Figure 1 summarizes the flow rate for the 100-year flow and 10- 
year flow after the project is built. These flow rates correspond to various locations 
along Llagas Creek as indicated in the following table. The entire Reach 2 will be 
constructed to the 100-year flow capacity. 


Location 

C L Station 22+00 to 
C L Station 54+00 

Ct Station 54+00 to 
C L Station 91+00 

C L Station 91+00 to 

Station 152+40 


FIGURE 1 
* 100-Year Flow 

18,800 

18,300 

17,800 


*50 Year Flow 

16,500 

15,900 

15,400 


*10 Year Flow 
11,000 
10,700 
10,400 


The stationing used in the construction plans is not the same stationing shown in 
the Work Plan Engineering Appendices dated April, 1966. Figure 2 shows the correlation 
between the two sets of stationing. 
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FIGURE 2 


Engineering Appendix 

Santa Clara Valley 


Stationing (Approx. 

Water District 

Comments 

Stationing) 

Stationing 


49+00 (+) 

10+10 

Bloomfield Road Bridge 

60+40 (+) 

22+00 

Begin Reach 2 Project 

93+40 (+) 

54+00 


126+55 (+) 

89+00 

New Farm Bridge Location 

133+55 (+) 

95+35 

New Drop Structure 

174+00 (+) 

132+00 

New Drop Structure 

182+00 (+) 

139+00 

Pacheco Pass Highway 

185+00 (+) 

142+00 

New Drop Structure 


These design discharges were computed by the Santa Clara Valley Water District 
Section I, Item 6 for reference) 


2. Channel Roughness Coefficients - The following table summarizes the channel 
roughness coefficients for design flow rates. 

1. n = .069 vegetated earth channel, one bank untouched at one percent flow. 

2. n = .063 vegetated earth channel, at one percent flow. 

3. n = .025 bare earth channel, for erosion control at ten percent flow. 
Channel roughness coefficients calculations were based on design jteta provided in 

ti¬ 
the Soil Conservation Service's-N-ff 5 Supplement B. 

3. Allowable Flow Velocities - The design channel cross-section, profile, and 

structural elements were selected to provide flow conditions which would result in 

minimum channel erosion. To evaluate the achievement of this objective, it was assumed 

that maximum streamflow velocities during the 100-year or one percent flood should not 

exceed six fps (feet per second). The average computed channel velocity is about 5 fps. 

To verify the stability of the channel, the tractive power method was used to determine 

the allowable velocity. Soil data was provided by the Soil Conservation Service. The 

tractive power analysis shows that the erosive resistance of the material in the channel 

boundary is good enough to provide an acceptable factor of safety. Also, stability of the 

channel bed and bank will be further verified by a supplemental soils report. A minimum 

irejM.ce. 

velocity of two fps was maintained to ^gufekf'silting and deposition. 
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4. Freeboard - The freeboard height was computed at 0.2 times specific energy. 
Where new bridges were being proposed, a minimum of one foot of freeboard will be 
provided below the bridge soffit for design flow conditions. Freeboard requirements 
were based on design standards provided in the Soil Conservation Service's Engineering 
Design Standard, Far West States. 

5. Structural Elements - Three new reinforced concrete grade stabilization 
structures (drop structures) are to be constructed. They will be at Stations 95+35, 
132+00, and 142+00 (see Figure 3). The drop structures are required to maintain the 
small channel slope and the associated nonerosive flow rates. 

The structural configuration was selected after considering several alternatives. 
Comparison of each alternative with respect to economic and environmental criteria led 
to the choice of a straight chute inlet with a SAF (Saint Anthony Falls) type stilling 
basin. Among the alternatives considered, but not selected, were several box inlet-type 
drop structures, a rock-lined chute section, submerged bucket dissipators, and several 
Bureau of Reclamation stilling basins. 

The SAF stilling basin and straight chute inlet combination, as designed, will 
effectively dissipate, in a nonerosive manner, the energy associated with the design flow 
falling five feet. The chute and basin will be approximately thirty-one feet-long and 80 
feet-wide. Backfilled vertical concrete sidewalls extend above the design water 
elevation throughout the structure. Rock lining will be provided upstream and 
downstream of the structure to prevent localized scour and erosion. 

A Denil Fishway-type fish ladder has been included in the design. (See Figure 3A 
for the Dryden Dam Denil Fish Ladder). The fish ladder is to be located on one side of 
the straight chute. Water will be diverted into the fish ladder via the low flow channel 
providing a fishway at essentially all times. The fish ladder will spill into the stilling 
basin, where a shallow pool about three and one-half feet-deep will form and serve as a 
resting place. Because the fish ladder is small in comparison to the overall structure, it 
was assumed to have a negligible effect on the hydraulics of the drop structure. 


onT3 i *7/?n 
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6. Miscellaneous Criteria - Numerous miscellaneous construction items in 
addition to the elements previously discussed will be included in this project. Twelve 
new local drainage inlets will be provided to control storm runoff from adjacent lands. 
Fencing will be installed where necessary to replace existing private fences which must 
be removed. Several existing drainage and diversion facilities will be modified to 
conform to the new construction. A special inlet structure will be designed for Miller 
Slough. In addition to the flood control measures included in this project, a new farm 
bridge will be designed and constructed. The Plans and Specifications will also include 
mandatory disposal sites for excess material from excavation. A tentative site has been 
selected for disposal of most of the excess material. The City of Gilroy would like to 
have their existing pond levees reinforced with additional fill. As part of this project a 
suitable percolation pond will have to be constructed to replace portions of Gilroy's 
wastewater treatment ponds that will be taken as part of the flood control project. This 
pond will require between 20 and 25 acres. 
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SECTION D. DESIGN PROCEDURES AND ASSUMPTIONS 

The hydraulic design is generally in accordance with Section IV of the Engineering 
Appendix to Work Plan Supplement, January 10, 1977, and the Engineering Appendix 
Supplement of January 1982. 

To design Reach 2 channel, considerable effort was spent in reevaluating the 
Manning's "n" value. The original planning for Reach 1 and Reach 2 did not reflect 
consideration for anticipated future vegetation and maintenance. The original "Work 
Plan" (1977) channel cross sections were based upon a Mannings's "n" of .035 for an 
unlined cleared out channel (see Figure 4 for typical Reach 1 cross section). However, 
water from Pajaro River, combined with groundwater and local drainage is present in the 
channel bottom of Reach 1 for most of the year. The presence of this water has allowed 
the growth of a lush riparian habitat. This vegetation causes an "n" value of .075. 
Therefore, Manning's "n" value in the original 1979 Engineering Appendix is too low in 
light of both the expected future vegetation in the creek and the proposed future 
maintenance requested by the Department of Fish and Game and the Federal Fish and 
Wildlife Service. It was recommended, and subsequently approved by the Soil 
Conservation Service Project Office, that the final design be based on the higher channel 
roughness coefficients for Reach 2 (see Section H, Design Calculations). Figure 5 
consists of four sheets and shows the typical channel sections for Reach 2 before 
vegetation is established. 

Supplement B was used as a reference for finding the most appropriate "n" 

value. 

As a result of an increased "n" value from .035 to.063, the present channel at 
Reach 1 which was designed and constructed for the two percent event is inadequate to 
handle flows even more frequent than the 15-year flood. Water will break over the 
existing Reach 1 levees. The existing levees between Bloomfield Road and the upstream 
end of Reach 1 (Station 22+00) should be protected with rock lining or some other type of 
erosion protection, especially on the back slopes, as part of the Reach 2 channel work. 
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The hydraulic control for Reach 2 is at Station 22+00 (Engineering Appendix 
Station 64+00) at a water surface elevation 152.5 feet where water starts to break over 
the existing Reach 1 levees. The original intention in the work plan was to use the one 
percent water surface elevation in "Soap Lake" as the control for the one percent flood 
flow in Lower Llagas Creek. However, for the new "n" value of .063 the water surface 
would rise rapidly above the existing levee by the time the water surface profile is run 
back to Station 22+00. Since the channel between Bloomfield Road and Station 22+00 has 
already been built as part of Reach 1, it is not desirable to go back and raise these levees 
except for the raising needed to account for consolidation. Since "Soap Lake" surrounds 
the levees at elevation 146.5 feet for the one percent lake elevation which occurs 
simultaneously with the one percent discharge in Lower Llagas Creek, there is no 
advantage to outfalling water from Lower Llagas Creek any further downstream than 
Station 22+00. Water surface profiles were also run for the two percent flood in Llagas 
Creek, using the two percent elevation in "Soap Lake" (144 feet) and showed that the 
water surface would still be several feet above the existing levees at Station 22+00. 
Therefore, it is reasonable to assume that the hydraulic control for Reach 2 and for the 
one percent and two percent flows are at a water surface elevation 152.5 feet at Station 


22+00 where water will start to break over the levees (see Figure 6 for profile). 

Water surface profiles for 100-year, 50-year and 10-year frequency were run |^m 
downstream to upstream using the Water Surface Profiles Computer Program (HEC-2), 


written by the U.S. Army Corps of Engineers. Design cross section data were entered as 


well as channel slope, design discharge, values for Manning's "n", beginning water surface 


velocity, velocity head, top width of water surface and other data with which to set 
freeboard (see computer printout in Calculation Appendix, Section H). 


The goal of the hydraulic design was to minimize the amount of the right of way 
but to stay within the design criteria. By varying the drop structure width, it was 
possible to keep velocities within the allowable limits. 
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The depth of flow produced in the design channel sections ranged from 16 feet to 
19 feet and velocity heads ranged from 1 feet to 1.5 feet, respectively. Freeboard, 
therefore, varied from 3.5 to 4.0 feet for the design, since it is computed at 0.2 times 
the sum of depth and velocity head (specific energy). The typical design channel sections 
are shown in Section D of this report. In addtion, the channel sections immediately after 
construction were tested for a ten percent flood using a value of n = .025. The average 
velocity for the 10-year frequency is about 5 fps. Rock lining may be required at the 
drop structures to minimize erosion of the newly constructed channel. The need for this 
protective rock lining will be verified by the supplemental soil investigation. 

Channel side slopes were designed to provide stability from slope failure. The 
design slope was based on an estimat e of soil strength parameters from data provided by 
S.C.S. These estimates will be verified by a supplemental soils investigation to be 
conducted before the completion of the final phase of design. The alignment for the 
channel was selected to follow the existing cham^je)alignment as closely as possible 
except where one bank must be saved. 

The right of way needed for Reach 2 is shown on the draft Land Rights Work Map 
for Reach 2. The increase in "n" value from .035 to .063 caused an increase in the 
amount of the right of way needed over that called for in the original Engineering 
Appendix. The amount of additional right of way needed varies along the reach, but it 
ranges between 40 feet and 80 feet. 
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SECTION E. REVEGETATION AND MAINTENANCE 


The project requires that revegetation be provided as a mitigation measure where 
the proposed improvements would cause significant damage to an existing riparian 
community. Af^roximat’eiy “2,500 shrubs-* plants and trees will be planted along Reach 2 
in the freeboard area of the slopes and on the back slopes of the levees. Groundcover 
will be planted on the remaining side slopes. Certain freshwater marsh plants will be 
allowed to reestablish in the channel bottom. Plants will be primarily the native, low 
maintenance species with significant value as fish and wildlife habitat and aesthetic 
appeal. Future maintenance on Reach 2 will be limited so that the remaining vegetation 
appears similar to that shown in the photograph of Reach 1 below (see Figure 6A for 
typical vegetated cross section). 
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DRAFT:TY:01/27/82 


sktru Ij tie'ify 

Reach 2 should be reasonably stable several years after construction and.sii©14ftet- 
erode nor fill with sediment. The only maintenance that we expect within the 
foreseeable future in Reaches 1 and 2, except for the removal of obstructing trees and 
tall vegetation, is the establishment of tree and shrub clusters high on the channel side 
slopes and levee back slopes. Debris may have to be plucked from around the tree and 
shrub clusters after especially infrequent flood flows and occasionally the entire cross 
section may need policing of man-made garbage. Therefore, the influence of our 
proposed maintenance scheme on the "n” value for Reaches 1 and 2 is to keep it between 
.060. and .070 +. 
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SECTION F. COMPUTER PROGRAM HEC-2 

The Hydrologic Engineering Center (HEC) has developed a large number of 
computer programs to aid Corps of Engineer's offices in the analysis of hydrologic 
engineering and planning problems. Computer program HEC-2, "Water Surface Profiles", 
is widely used by engineers in the public and private sectors engaged in hydrologic 
studies. 

HEC-2 has been developed to perform steady, gradually varied flow profile 
computations for natural and man-made channels. The program has been designed to 
consider the effects of local obstructions such as weirs, culverts, bridges, and 
encroachments in a manner that will allow continuous (uninterrupted) profile 
computations. Profiles may be computed for either sub or supercritical streams. The 
computational procedure is based on the solution of the one-dimensional energy equation 
with energy loss due to friction evaluated with Manning's equation. The computational 
procedure is generally known as the Standard Step Method. HEC-2 is typically employed 
in urban watersheds to determine floodplains, floodways, and flood hazard zones, to 
evaluate bridges and culverts and to analyze improvements to drainage systems. 
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DRAFTrTY: 2/1/82 

SECTION G. PROJECT COSTS 

It is estimated that the total construction cost of the Reach 2 Llagas Creek 
Project is about $6,70.3,000 at 1982 prices. This cost does not include engineering, 
contract administration and inspection costs, and right of way costs. The construction 
cost of the Reach 2 project will be borne by the Soil Conservation Service. However, the 
right of way, utility relocations and bridge costs will be a local cost. A detailed cost 
breakdown for the project, including quantities and unit prices, is presented in Section H 
of this report. 
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CALCULATIONS H 



DRAFT:TY: 2/1/82 


SECTION H. DESIGN CALCULATIONS 

1. Control for one percent, two percent, and ten percent flood 

2. Channel roughness coefficients and hydraulic design of drop structures 

3. Computer print out for one percent, two percent, ten percent flood 

4. Channel stability analysis 

5. Design parameters, for concrete elements 

6. Quantities and cost estimate 
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E L m I Ni 

XLRFL 

RmF.L 

??,onn 

1 rSOn,oo 

5,33 

16,35 

6 3,00 

1 52.3 0 . 

136,15 

151.55 

151,05 

? 3 , o r> o 

1 wsnn,on 

5,43 

16,40 

63,00 

152,65 

136.25 

154.25 

154,25 

? a , 0 0 0 

165 oo,nn 

4,67 

16,55 

63,00 

152,90 

! 36 , 35 

156,75 

156,75 

26,000 

16500,00 

4,84 

1 6 , 6 i 

6 3,00 

133.16 

136,55 

156,95 

156,95 

2 F,nnn 

16500,00 

4 , A 2 

16,66 

63,0 0 

133.41 

136,75 

157,15 

157,15 

30 , 0-00 

1 o 5 oo, on 


16,72 

6 3,00 

153,67 

136,95 

15 7,33 

157,35 

32,000 

16500,00 

4,79 

16,77 

63,00 

153 , 9 ? 

137,15 

157,55 

157.55 

34 , 00 o 

16500,00 

4,77 

16,82 

6 3,00 

154 , 1 / 

137.35 

157,75 

157,75 

36 , ono 

16500,00 

4,76 

16,67 

63,40 

154 , 4 ? 

1 37,55 

157,95 

157.95 

3 a , 0 0 0 

1 6 50 0,00 

a , 7 a 

16,91 

6 3,00 

1 5 4 , d 6 ' 

137,75 

156,15 

150.15 

ao.oon 

lfc 500 .no 

4 . 7 3 

16,95 

63,0 0 

154,90 

137,95 

158.35 

150,35 

H 2,0 6 0 

16500,00 

4,72 

16,99 

6 3,00 

155,14 

136,15 

156,55 

156,55 

44,000 

16500,00 

4,7 0 

17 , 03 . 

63,00 

155,38 

136,35 

158,75 

150,75 

4 6,000 

16500,00 

4.69 

17,06 

6 . 3,00 

1 55 , M 

136.55 

150,95 

158,95 

46,000 

16500,00 

4.68 

17,10 

63,00 

155,85 

138,75 

.... 159,15 

159,15 _ '_ 

50,000 

1 6500,00 

4,67 

17,13 

6 . 3,0 0 

156,08 

136,95 

159,35 

159,35 

52,000 

16500,00 

4,66 

17,16 

63,00 

156,31 

139,15 

159,55 

159,55 







• 

50,000 

16500,00 

"0,0/ 

«*•* 

Tv. 

o3,00 

15o , u 8 

i30, -n 

159,33 

i 3 t , 3 5 



52,000 

\6500 ,on 

0 , 66 

17,16 

63,00 

156,31 

.139,15 

159,55 

159,55 



50 .000 

15900,00 

0,52 

17,20 

63,00 

156,55 

1 39,35 . - 

162,55 

162,55 

... .. . 


56,000 

15900,00 

a ,52 

17,22 

63,00 

156,77 

139,55 

162,75 

162,75 



56,000 

15900,00 

a. 51 

17,23 

63,00 

156,95 

139.75 

162,95 

162,95 

•.. ' 


SE C NO 

a 

VCH 

DEPTH 

K * X N t. H 

"" O'StL 

ELHIN 

XIR£L 

H6P L 

60,000 

15900,00 

^.51 . 

17,20... 

63,00 

. 157.19 

139,95 

163,15 

163,15 

62,000 

15900,00 

a, 51 

17.25 

63,00 

157,00 

100,15 

163,35 

163,3b 

63,000 

15900,00 

a, 6 9 

17,25 

. 63,00 

157,50 

100,25 

160,15 

100.25 

65,000 

15900,00 

a,69 

17,25 

63,00 

_1 5 7,7 0 

10 0, a5 

160,35 

100,05 

67,000 

15900,00 

a,69 

17,26 

63,0 0 

157,91 

100,65 

160,55 

100,65 

69,000 

15900,00 

a, 69 

17,26 

63,00 

158,1 1 

100.65 

1.60,75 

100,85 

71.000 

159oo,oo 

a , 69 

.17,27 

63,00 

150,32 

101,05 

160,95 

1^1,05. 

73.000 

15 q on,on 

a, 69 

17.27 

6 3.no 

156,52 

101.25 

165.15 

1 0 1 . 2 5 

75,000 

15 Q no, no 

a, 69 

17,27 ' 

63,OO' 

156,72 

1.01.05 

165,35 

.101,05 ~ 

77,000 

15900.00 

U.bO 

17,28 

6 3,00 

156.93 

101,65 

165,55 

101,65 

79,000 

15900.00 

a,66 

17,28 

63,00 

159,13 

101,05 

165,75' 

10),85 

81 .000 

15 9 0 0,00 

a ,68 

17,29 ' 

' 6 3,00” 

159730 " 

102,05 ' 

165,95 

102,05” ~ 

62.000 

15900.00 

a 

17,31 

63,00 

159,06 

102,15 

165,35 

165,35 

80,000 

15900,00 

o, U9 

17,32 

63,00 

159,67 

102,35 

165,55 

165,55 

ft 6,0 r o 

15900,00 

a , J8 

- 17,33 

63,00 

■^159,88 

102,55 

- 165,75 

• > 65 - 75 ■' <Lj-r- 









k o n 

,40' 0 

4 

7.2 

,00 

H 0 

1 a ?- 


-,.r 

88,7?o 

15000,00 

4 , 74 

17,35 

63,00 

160,17 

14?,82 

166.02 

166,02 

88,670 

15400,00 

4,7 4 

17,34 

6 3,0 0 

160,1 8 

14?, 84 

166,Q 4 

1 66,04 

90.000 

15400,00 

«.3«' 

17,34 

63,00 

160, ?9_ 

14?, 96 

166,15 

_166,15 

91,000 

15400,00 

4 , u 7 

17,33 

6 3,00 

160,38 

« 

1.4 3,05 

166,46 

166,45 

9?,OQO 

15400,00 

4,47 

17.33 

6.3,0 0 

100,48 

143,15 

166,65 

16b.55 

90,000 

17800,00 

, r .'-'.I? 

. 17,30 

63,00 

160,65 

1u 3,3 5 

166,76 

166,75 

95,000 

17800,00 

5.16 

17,3 4 

6 3,00 

160,79 

143,45 

166,85 

166.58 


Se/^eri •si*' 9 /see slrf /&> 


sumhapy or f PPOPS 








> 

> 


tl 


£9&3 


ft v>£> 


V^gL&^U ' X v'TVA 


tAVWk fU‘A £\ s 

tr uj>vt& ^aaaw^'iS («> o^oxG" T^r 

'Cv.dtvoftYejD r«je*-W6_ s,..en^. ..Ysr^eeAui&6-. osaYH :...Q‘W^^I ....,_ . 

cwrvivAeA Va^^\c.6 o ( .^©f " , r 1 Aa \D 6 /& e»Oe*nT, 


THIS HUN EXECUT 



u e H «!iS!! M ?X, L ^SSS " E r M 5o?n E 2nH E . H N I 0 :^ L i^ F ™ RE4CH N0 - J f0 » >« *«"» 

T! » e ‘ em > topo r fess D i s; a 1 js a S5Xr:; s.««; . " L S5Si s« * 7 "• , - e - ■ '“ omse 


v NOTE- ASTERISK {*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY CF ERRORS LIST 


V 1 TOPO FROM 1972 AS BUI 

SUMMARY PRINTOUT 



SECNO 

Q 

VCW 

DEPTH 

K* XNCH 

CWSEL 

ELHIN 

XLBEl 

RSEL 

300,000 

11000,00 

6,31 

11,50 

63,00 

140,00 

128,50 

146,00 

146,00 

J 

400,000 

11000,00 

6,0 3 

H,87 

63,00 

140,47 

128,60 

146,10 

146,10 

J 

500,000 

11000,00 

5,81 

12,19 

63,00 

140,89 

128,70 

146,20 

14o,20 

fcOO ,ooo 

1 1 000,00 

5,64 

12,45 

63,00 

141,25 

128,80 

146,30 

146,30 

.) 

700,000 

11000,00 

5,50 

12,68 

63,00 

141,58 

128,90 

146,40 

146,40 

3 

750,000 

11000,00 

5,4 4 

12,78 

63,00 

141,73 

128,95 

146,45 

146,45 

895,000 

11000,00 

5,41 

11,15 

63,00 

142,15 

131,00 

146,00 

146,00 

J 

995,000 

11000,00 

5,30 

11,34 

63,00 . 

142,44 

131,10 

146,10 

146,10 

J 

1095,000 

11000,00 

5,20 . 

11,52 

63,00 

142,72 

131,20 

146,20 

146,20 

1200,000 

11000,00 

5,06 

11,79 

.63,0 0 

142,99 

131,20 

146,20 

146,20 

j 

1300,000 

11000,00 

4,98 

11,92 

63,00 

143,23 

131,31 

146,31 

146,31 


1 a o o, n o o 

11000,00 ’. 

4,92 

12,05 

63,0 0 

143,45 - 

131,41 

146,41 

146,41 




50 J 

0 0 - 

3.4 

-7B 

6 0 

14? 



) 45 

895*000 

11000,00 

5,41 

11.15 

„63,00 

142,15 

131,00_ 

146,00 

146,00 

995,000 

11000,00 

5,30 

11,34 

63,00 

142,44 

131,10 

146,10 

146,10 

i095,000 

11000,00 

5,20 

11,52 

63,00 

142,72 

131.20 

146,20 

146,20 

1200.000 

11000,00 

5,06 

11,79 

63,00 

142,99 

131,20 .. 

146,20 

146,20 

1300,000 

11000,00 

4,98 

1 1,92 

63,00 

143,23 

131,31 

146,31 

146,31 

1400,000 

11000,00 

4,92 

12,05 

63,00 

143,45 

131,41 

146,41 

146,41 

2500,000 

1 1000,00 

4,49 

12,94 

63,00 

145,54 

132,60 

146,80 

146,60 

2800,000 

11000,00 

* 

4,42 

13,22 

63,00 

146,02 

132,80 

148,72 

146,72 

3000,000 

11000,00 

4,39 

13,31 

63,00 

146,31 

133,00 

150,00 

150,00 

*1200,000 

11000,00 

4,21 

13,77 

63,00 

147,97 

.. 134,20 

150,30 

150,30 

0693,000 

11000,00 

4,16 

13,91 

63,00 

148,60 

134,69 

151,30 

151,30 

4868,000 

11000,00 

4,15 

13,96 

63,00 

“ 148,85 

134,89 

151,50 

151,50 

4912,000 

1 1 0 Oil , o 0 

4,16 

13,66 

63,0 0 

148,85 

134,99 

151,60 

151,60 

5124,000 

11000,00 

4,93 

15,98 

63,00 

149,10 

133,12 

152,00 

152,00 


SfcC.NO 

Q 

VCH 

DEPTH 

K*XNCH 

CW5EL 

EUMIN 

XLBEL 

RBEL 

6120,000 

1 1000,00 __ 

■.4,45 

16,57 

. 63,00 

_150,69 

__134,12 

153,00 

153,00 

22,000 

11000,00 

4,07 

14,60 

25,00 

150.75 

136,15 

151,55 

151,65 

23,000 

11000,00 

4,18 

14,51 

25,00 

150,76 

136,25 

154,25 

154,25 

24,000 

11000,00 

3,79 

14,48 

25,00 

150,83 

136.35 

156,75 

156,75 

26,000 

11000,00 

3,84 

14,31 

25.00 

150,86 

136,55 

156,95 

156,95 

p r.. o n n 

! •! 0 0 0 . ,0 0 

3 . p-O 

14,13 

25.00 

150,88 

? 36,75 

157,15 

157,15 









4912,000 

11000.00 

4,18 

13.86 

63,00 

1 * 0.85 

13 4 , *9 

151,69 

i 61,6 u 

5124,000 

11000,00 

4,93 

15,98 

63,00 

149,10 

133,12 

152,00 

152,00 


SECNO 

8 

VCH 

DEPTH 

K*XNCH 

~CWSEL ~ 

ELM IN 

XLBEL 

RBEL 

6120,000 

11000,00 

4,45 

16,57 

63,00 

_150,69 

139.12 . 

153,00 

153,00 

22,000 

11000,00 

4,07 

14,60 

25,00 

150.75 

136,15 

151 ,55 

151,65 

23,000 

11000,00 

4,16 

14,51 

25,00 

150,76 

136,25 

154,25 

154,25 

24,000 

11000,00 

3,79 

14,48 

___ 25,00 

150,83 

136,35 

156,75 

156,75 

26,000 

11000,00 

3,84 

14,31 

25.00 

150,86 

136,55 

156,95 

156,95 

26,000 

11000,00 

3.89 

14,13 

25,00 

150,88 

136,75 " 

157,15 

157,15 

30,-000 

11000,00 

3,95 

13,96 _ 

_25,00 

_150,91_ 

136,95_ 

157,3 5 

157,35 

32.000 

11000,00 

4,01 

13,79 

25.00 

150,94 

137,15 

157,55 

157,55 

34,000 

11000,00 

4,06 

13,62 

25,00 

150,97 

137,35 

157,75 

157,75 

36,000 

11000,00 

' 4,12 

13,45 

25,00 

151,00 

137,55 

157,95 

157,95 

38,000 

l1000,00 

4,18 

13,28 

25,00 

151,03 

137,75 

158,15 

158,15 

40,000 

11000,00 

4,24 

13,12 

25,00 

151,07 

137,95 

158,35 

158,35 

42,000 

11000,00 

4,30 

12,95 

25,00 

_151,10_ 

138,15_ 

158,55 

158,55 

44,000 

11000,00 

4,36 

12,79 

25,00 

151,14 

138,35 

156,75 

158,75 

46,000 

11000,00 

4,43 

12,63 

25,00 

151,18 ' 

138,55 

158,95 

158,95 

46,000 

11000,00 

4,49 

12,47 

_ _ 25,00 

151,22 

136,75 

159,15 

159,15 

50,000 

11000,00 

4,56 

12,31 

25,00 

151,26 

138,95 

159,35 

159,35 

52,000 

11000,00” 

4,62 

12,16 

25,00 

151,31 

139,15 

159,55 7" 

159,55 











- ' , o r 

11 f ‘ ‘ , 0 0 

>6 

12 

25 , 

. * 2 

5 95 

15 5 

.59 

52,000 

11000,00 

4,62 

12,16 

25,00 

151,31 

139,15 

159,55 

159,55 

54,000 

10700,00 

_ «,59 

12,01 

25,0 0 ' 

151,36 

139,35 

162.55 

162,55 

56,000 

10700,00 

4,65 

11,86 

25,00 

151,41 

139,55 

162,75 

162,75 

58,000 

10700,00 

4,72 

11,71 

25,00 

151,46 

139,75 

162,95 

162,95 

60,000 

10700,00 

4,79 

11,56 

25,00 

151 , 51 /^- 139,95 

163,15 

163,15 

^-6 2,000 

10700,00 

4,66 

11,42 

25,00 

151,57 

140,15 

163,35 

163,35 

63,000 

10700,00 

5 , 15 

11,32 

25,00 

151 , 57 / 0 -^ 14 0,25 

164,15 

140,25 

65,000 

10700,00 

'. 5,21 

11,18 

25,00 

151,63 

140,45 

164,35 

140,45 

67,000 

10700,00 

5,28 

11,04 

25,00 

151,69 

140,65 

164,55 

140,65 

64,000 

10700,00 

5,36 

10,90 

' 25.00 

151,75 l 5 t , v > 140,85 

164,75 

140,85 

71,000 

10700,00 

5,43 

10,77 

25,00 

151 , 62/52 

■^1 41,05 

164,95 

141,05 

73,000 

10700,00 

5,50 

10,64 

25,00 

151,89 

C \ t 4 ^€ L. 

141,25 

165,15 

141,25 


SEGNO 

Q 

VCH 

DEPTH ' 

K*XNCH 

CWSEL 

ELMIN XLBEL 

RBEL 

75,000 

10700,00 

5,57 

10,51 

25,00 . 

151,96 

141,45 HO 165,35 

141,45 

77,000 

10700,00 

5,6« 

10,39 

25,00 

152,04 

141,65 165,55 

141,65 

79,000 

10700,00 

5,71 

10,27 

25,00 

152,12 

141,85 165,75 

141,65 

81,000 

10700,00 

5,78 

10,15 . 

25,00 ... 

_152 , 20 . 132 * 3^.1 .4 2,05__165,95 

142,05 

82,000 

10700,00 

5,55 

10,14 

25,00 

152,29 « 

1 4 2,15 165,35 

165,35 

84,000 

10700,00 

5,61 

10,03 

25,00 

152,38 

142,35 165,55 

165,55 

86,000 

10700,00 

5,68 

9,92 

25,00 

152.47 

142,55 165,75 _ 

165,75 

88,000 

10400.00 

5.57 

9.84 

25.00 

152.59 

142.75 165.95 

165.95 










?>r‘ 0 

'00 

5 t 

J r 

, it 

j 0 

15 r > 42.- 

•- ‘ 3,3* 

: ' ,35 

84,000 

10700,00 . 

5,61 

10,03 

25,00 

152,38 142,35 

165,55 

165,55 

86,000 

10700,00 

5,68 

9,92 

. 25,00 

. ' 152.47 142,55 

_ 165,75 

165,75 

88,000 

10400,00 

5,57 V 7 

9,84 

25,00 

152,59 \fefl1 142,75 

165,95 

165,95 

88,720 

10400,00 

5,60 

9,80 

25,00 

152,62 142,82 

166,02 

166,02 

88,870 

10400,00 

5,59 

9,81 

25,00 

. 152,65_ 14 2,84_ 

. 166,04. 

166,04 

90,000 

10400,00 

5,62^ 

9,75 

25,00 

152,70^*11 142,95 

166,15 

166,15 

91,000 

10400,00 

5,84 

9,68 

25,00 

. 152,73 143,05 

166,45 

166,45 

92,000 

10400,00 

5,67 

____ 9,63 

25,00 

152,78 .. _ 1 4 3 , i 5 _ 

196,55 

166,55 

94,000 

10400,00 

5,93 

9,54 

25,00 

152,89168.^143,35 

166,75 

166,75 

95,000 

10400,00 

5,97 

'9,49 

25,00 

152,94 143,45 

166,85 

166,85 


HM/.RY OF ERRORS 



















St 

0 

C H 

f th 

«*r i 

cwt 

- i» HI . 



— 96.iea 

10400,00 

16,13 

8,0 6 _. 

25,00_._ 

, 156,62 

148,56 

166,49 

166,49 

*57,000 

10400,00 

4 v 87 

12 j 08 

25,00 

160,72 

148,64 

148,64 

166,00 

98,000 

10400,00 

4,Q0 

12,00 

25,00 

160,74 

146,74 

148,74 

166,10 

100,000 

10400.00 

, ... 4,96 

1 1 ,85 

25,00 

160.79 

148,94 

148,94 

166,30 

102,000 

10400,00 

5,03 

11.70 

25,00 

160,84 

149,14 

149,14 

166,50 

104,000 

10400,00 

5,10 

11,56 

25,00 

160,90 

149,34 

149,34 

166,70 

106,000 

10400,00 

5,17 

11,41 

25,00 

160,95 

149,54 

149.54 

166,90 

108,00.0 

10400,00 

5,23 

11,27 

25,00 

161,01 

149,74 

149,74 

167,10 

110,000 

10400,00 

5,30 

11,13 

25,00 

161,07 

149,94 

149,94 

167.30 

110.550 

10400,00 

. 5,33 

11,09 

25.00 

161,09 

150,00 

150,00 

167,36 

111.850 

10400,00 

5.37 

11,01 

25,00 

161.J3 

150,12 

150,12 

167,46 

11 3.0.0 0 

10400,00 

5,41 

10,93 

} 25.00 

161,17 

150,24 

150,24 

167,60 

1 15,000 

10400,00 

5,48 

10,80 

25,0 0 

161,24 

150,44 

150,44 

167,80 

117,000 

10400,00 

5,55 

10,67 

25,00 

161,31 

150,64 

150,64 

168,00 

119,000 

10400,00 

5,62 

10,55 

25,00 

161,39 

150,84 

150,64 

166,20 

121.000 

10400,00 

5,69 

10,43 

25,00 

161.47 

. 151,04 

151,04 

168,40 

123,000 

10400,00 

5,76 

10,31 

25,00 

161,55 

151,24 

151,24 

166,60 

125.000 

10400,00 

5,8 3 

10,19 

25,00 

161,63 

151,44 

151,44 

166,80 

.127.0 0 0. 

10 4 0 0,00 

. -. 5,89 . .. . 

10,08 

25,00 .. 

... 161,72 . ... 

151,64;. 

__ 151,64 

169,00 

129,000 

1 0400,00 

5,96 

9,97 

25,00 \ 

161,81 

151,84 

151,84 

169,20 




f> £' £3 T L, 
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A 
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' .20 

~SECNO~ 

Q 

. VCH 

DEPTH 

K * X N C H 

CWSEL 

ELMIN 

XL BEL 

KBfcL 

130,000 

iOOOO.OO ... 

6,00 

_ 9.92 ... 

..... 25,00 

161,66... 

.151.9a 

...... 1.51,9 ft_.. 

.....169,30 

131,000 

l o a o o. o o 

fa , 0 3 

9,87 

25.00 

161,91 

152, oft' 

152,Oa 

169,ao 

13?,0 0 0 

1 0 « 0 0,0 o 

6,06 

% 

9,61 

25,0 0 

161,95 

152,1ft' 

152,10 

169,50 
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NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 
STRUCTURE anALSIS DONE 


Summary'printout 








SEC NO 

0 

VCH 

depth 

K * X N C H 

CWSEL 

ELM IN 

XLBEL 

RBEL 

i32«6 30 

t o a o o , o o 

16,13 

8.06 

25.oo 

165,20 

157,16 

172,0 0 

172,00 

136,000 

10000,00 

' “.31 

12,16 

25,00 

169,60 

157,22 

172,00 

172,00 

13*5.000 

S oaoo,oo 

6,33 

12,13 

25,00 

169,62 

157,29 

172,07 

172,07 

137,000 

10000,00 

“.37 

12,06 

25,00 

169,67 

_157,63 

172.21 

172,21 

136,000 

10600,00 

6.39 

11,99 

25.00 

169,69 

1^7,50 

172,28 

172,26 

138,970 

10600,00 

6,6 1 

11,96 

25,00 

169,51 

157,57 

172,35 

172,35 

139,550 

10600,00 

_ 

11,92 

25,00 

169,53 

157,61 

172,39 

172,39 

160,0OO 

l0600,00 

6,63 

11,90 

25,00 

169,56 

157,66 

172,6? 

172,62 

lap,non 

10600,00 

6,67 

11,81 

25.00 

169,59 

157,78 

172,56 

172,56 


SUMMARY of ERRORS 











MT IC JN * 307 ,52 



NOTE- ASTERISK (*) AT LEFT OF CROSS-SECT I ON NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 


STRUCTURE AnjALSIS DONE 
summary printout 


5ECNO 

0 

VC H 

DEPTH 

MXNCH 

CWSEL 

ELM IN 

XLBEL 

RBFL 

' i a 2, fi 3 o 

1 0 4 o 0,0 0 

1 4.96 

6,05 

25.00 

160,73 

162,78 

183,00 

163,00 

,3.5-0 

10400,00 

5,39 

10,34 

25,00 _ 

173,22 

162,88 

162,00 

165,00 

145,540 

10400,00 

5,41 

10,31 

25,00 

173,27 

162,96 

162,06 

165,08 

146,540 

_ 10400,00 

5,42 

iO,28 . 

25,00. 

173,31. 

163,03. 

...... 182,15 

185,15 

147,150 

10400,00 

5,43 

10,27 

25,00 

173,34 

163,07 

182,19 

165.19 

147,720 

10400,00 

5,21 

10,31 

35,00 

173,42 

163,11 

185,50 

167,00 

148,550 

10400,00 

5,31 . 

10,3 1 

35,00 .... 

173,48 

163,17 

.184,50 

187,00 

149,470 

10400,00 

4,8 0 

10,40 

35.00 

173,63 

163,23 

184,00 

18 7,00 

&-» 

IP 
o - 

• 

w 

-4 

o 

10400,00 

4,52 

10, aa 

35,00 

173,75 

163,31 

185,00 

187,50 

151,820 

10400,00 

4.27 

10,45 

35,00 

. 173,85 

163,40 

184,00. 

286,00 

summary Of 

Errors 
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.V- ----- 
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/r Ljl ir~ 










«; v • ^ j.r __ ' ' x ~ ” J /. "Ci', 

-i o' 

VH< 1- /o 


SECWJ 

0 .... . 

. VCH 

DEPTH 

K * X N C H 7 

CHSEL. 

—<?i y°j 

ELMIN 

t 

& XLBEL 

" RBEL 

96,18a 
29k 06.164 

104 00,00 ,■ 

16,13 

8-, 06 

63,00 

156,62 

148,56 

166,49 

166,49 

15400,00 

16,39 

10,47 

63,00 

159,03 

148,56 

166,49 

166,69 

l% 96.18a 

17600,00 

1°,30 

11.53 

63,00 

160,09 

148,56 

166^49 

166,49 

97,000 

10400,00 

«.70“ 

12,40 

63,00 

161,04 

148,64 

148,64 

166,00 

07,000 

16400,00 

5,26 

16,02 

63,00 

164,66 

148,64 

148,64 

166,00 

07,000 

17600,00 

5,48 

_17,62 

63,0 0 

166 , 26 __ 

148,64 

_148,64 

166^00 

08,000 

10400,00 

4,67 

12,46 

63,00 

161,20 

148,74 

148,74 

166,10 

98,000 

15400,00 

5,25 

16,06 

63,00 

164,80 

148,74 

148,76 

166,10 

98,000 

17600,00 

5,46 

% 

17,66 

63,00 

166,40 

146,7u 

146,76 

166,10 

100,000 

10400,00 

4,63 

12,56 

63.00 

161,50 

148,94 

168,94 

166,30 

1 0 o . 0 0 o 

15400,00 

5,22 

16,14 

63,00 

165,06 

146,99 

146,94 

166,30 

1 00,000 

17600,00 

5,44 

17,73 

63,00 

166,67 

166,94 

146,94 

166,30 

102,000 

10400.00 

4,59 

12,66 

63,0 0 

161,80 

149,14 

14 9,14 

166,50 

102,000 

15400,00 

5,19 

16,22 

63,00 

165,36 

149,14 

149,14 

166,50 

102.000 

17600,00 

5,42 

17,80 

63.00 

166,94 

149,14 

149,14 

166,50 

100,000 

10400,00 

4,56 

12,74 

63,00 

162 , 08 / 67 , 40^9 3a 

149,34 

166,70 

104,000 

15400,00 

5,17 

16,29 

63,00 

165,63 

149,34 

149,36 

166,70 

104,000 

17600,00 

5,40 

17,86 

63,00 

167 , 20 / ft , VS 149,34 

149,34 

166,70 

106,000 

10400,00 

4,53 

12,82 

63,00 

162,36 ^7 

149,54 

149,54 

166,90 

106,000 

15400,00 

5,14 

16,56 

63,00 

165,90 

149,54 

149,54 

166,90 

106,000 

17600,00 

5,36 

17,92 

63,00 

167,46 769/17149,54 

149,56 

166,90 

108,000 

10400,00 

4,50 

12,90 

63,00 

162,64 

149,74 

149,74 

167,10 

106.000 

15400,00 

5,12 

16,43 

63,00 

166,17 

149,76 

149,76 

167,10 

106,000 

17600,00 

5,36 

. 17,98 

63,00 _ 

167,72 

149,74 

149,74 

167,10 

1 10,000 

10400,00 

4,47 

12.97 

63,0 0 

162.91 

169,94 

169,94 

167,30 

o 

* 

o 

o 

o 

15400,00 

.... 5,10 

16,49 

63.00 

166,43 

149,94 

149,94 

167,30 

110,000 

17600,00 

5,34 

18,03 

63,00 

167 , 9 ? 

149,94 

149,94 

167,30 

1 10,55 0 

10400,00 

4,47 

12,98 

63,00 

162,98 

150,00 

150,00 

167,36 

1 10,550 

15400,00 

5,10 

16,50 

63,00 

166,50 

150,00 

150,00 ' 

167,36 

1 10,550 

17600,00 

5,34 

16,04 

63,00 

168,04 

150,00 

150,00 

167,36 










SECNO 

0 

VCH 

DEPTH 

K*XNCH 

CWSEL 

’ ELM IN ~ 

xlbel 

RBEL 

111,650 

louoo.oo 

4,45 

13,04 

63,00 

163,16 

150,12 

150,12 

167,48 

111,650 

15000,00 

5,06 

16,54 

63,00 

166,66 

150,12 

150,12 

167,46 

1 1 1,650 

17600,00 

5,32 

16,09 

63,0 0 

166,21 

150,12 

150,12 

167,48 

113,000 

10000,00 

4,44 

13,07 

63,00 

163,31 

150,24 

150,24 

167,60 

113,000 

15000,00 

5,07 

16,57 

63.00 

166,61 

150,24 

150,24 

167,60 

113,000 

17600,00 

5,32 

16,11 

63,00 

168,35 

150,24 

150,24 

167,60 

115,000 

10000,00 

4,42 

13,12 

63,00 

163,56)^,^150,44 

150,44 

167,80 

115.000 

15000,00 

5,05 

16,62 

6 3,00 

167,06 

150,44 

150,44 

167,80 

115,000 

17600,00 

5,'30 

16,16 

63,00 

168,60 150*44 

150,44. 

167,60 

117,000 

10000,00 

4,40 

13,18 

63,00 

163,62/H-IL 150,64 

150,64 

166,00 

U 7,000 

15000,00 

5,04 

16,67 

63,00 

167,31 

150,64 

150,64 

166,00 

117.000 

17600,00 

5,28 

16,20 

63,00 

168,64 1^1150,64 

150,64 

160,00 

119,000 

10000,00 

4,37 

13,26 

63,0 0 

164,10 

150,84 

150,64 

166,20 

119,000 

15000,00 

5,01 

16,76 

63,00 

167,60 

150,84 

150,64 

168,20 

119,000 

17600,00 

5,26 

.16,29 

63,00 

169,13 

150,64 

... 150,64 

166,20 

121,000 

10000,00 

4.35 

13,31 

63,00 

164,35 

151,04 

151,04 

168,40 

121.000 

15000,00 

4,^9 

16,80 

63,00 

167,84 

151,04 

151,04 

168,40 

121,0 0 0 

17600,00 

5,25 

18,33 

63,0 0 

169,37 

151,04 

151,04 

168,40 

1 23,000 

10000,00 

4,34 

13,35 

63,00 

164,59 

151.24 

151,24 

168,60 

123,000 

15000,00 

4,98 

16,84 

63,00 

166,08 

151,24 

151,24 

166,60 

12 3,000 

17600,00 

5,23 

16,36 

6 3,00 

169,60 

151,24 

151,24 

166,60 

125,000 

i 0 a 0 n , o 0 

4,32 

13,39 

63,00 

164,03 151,44 

151,44 

168,00 

125.000 

15400,00 

4,97 

16,86 

63,00 

166,32 

151,44 . 

151 ,44 

168,80 

125,000 

17600,00 

5,22 

16,40 

63,0 0 

169,6 4 I70.7J51 51,44 

151,44 

166,80 

127,000 

10^00,00 

«,3i 

13,42 

63,00 

165,06 

11*6$ 151,64 

151,64 

169,00 

127,000 

15000,00 

4,9 6 

16,92 

63,00 

166,56 

151,64 

151,64 

169,00 

127,000 

17600,00 

5,21 

18,43 

63,00 

17 0,07 no,HI 151,64 

151,64 

169,00 

129,000 

10400,00 

4,30 

13,46 

63,0 0 

165,30 

151,84 

151,64 

169,20 

129,000 

15400,00 

4,95 

16,95 

63,00 

166,79 

151,84 

151,84 

169,20 

129,000 

17800,00 

5,20 

18,47 

63,00 

170,31 

151,84 

151,64 

169,20 

130,000 

10400,00 

4,gq 

13,48 

63,00 

165,42 

151,94 

151,94 

169,30 

130,000 

15400,00 

4,94 

16,97 

63,00 

- 168,91 

151,94 

151,94 

169,30 

130,000 

17800,00 

5,20 

' 18,48 

63,00 

170,42 

151,94 

151,94 

169,30 







. - 0 

. 0 n 

3 ft 


4 ,oO 

16’ 

*50 

, ' 

‘ .6* 

ib.uoo 

l/60o, 00 

5, ao 

16.16 

63,00 

168,60 

150,99 

150,99 

167,80 

117,000 

10900,00 

9,90 

13,18 

63,00 

, 163,82 

150,69 

■- 150,69 

168,00 

117,000 

15900,00 

5,09 

16,67 

63,00 

167,31 

150,69 

150,69 

168,00 

117,000 

17600,00 

5,28 

16,-20 

63,00 

168,89 

150,69 

150,69 

168,00 

119,000 

10900,00 

4.37 

13,26 

63,00 

169,10 

150,89 

150,89 

168,20 

119,000 

15900,00 

5,01 

16,76 

63,00 

167,60 

150,89 

150,69 

166,2 0 

119,000 

17600,00 

5,28 

18,29 

63,00 

169,13 

150,89 

150,89 

166,20 

121,000 

10900,00 

4,35 

13,31 

63,00. 

169,35 

151,09 

151,09 

168,90 

121,000 

15900,00 

9,99 

16,80 

63,0 0 

167,89 

151,09 

151,09 

168,90 

121,000 

17800,00 

5.25 

18,33 

63,00 

169,37 

151,09 

151,09 

168,90 

123,00 0 

10900,00 

9,39 

13,35 

63,00 

169,59 

151,29 

151,29 

168,60 

12 3,0 0 0 

15900,00 

9.96 

16,89 

63,00 

168,08 

151,29 

151,29 

166,60 

123,000 

17800,00 

5,23 

16,36 

63,00 

169,60 

151,29 

151,29 

166,60 

125,000 

10900,00 

9,32 

13,39 

63,00 

169,83 

151,99 

151,99 

166,60 

125,000 

15900,00 

9,97 

16,86. 

63,00 

166,32 

151,99 

151,99 

168,80 

1 25,000 

17600.00 

5,22 

16,90 

63,00 

169,69 

151,99 

151,99 

166,60 

127,000 

10900,00 

9,31 

13,92 

63,00 

165,06 

151,69 

151,69 

169,00 

127,000 

15w00,00 

9,96 

16,92 

63,00 

168,56 

151,69 

151,69 

169,00 

127,000 

17600,00 

5.21 

18,93 

63,00 

170,07 

151,69 

151,69 

169,00 

129,000 

1 0900,00 

9,30 

13,96 

63,0 0 

165,30 

151,89 

151,69 

169,20 

129,000 

15900,00 

9,95 

16,95 

63,00 

166,79 

151,69 

151,69 

169,20 

129,000 

17800,00 

5,20 

18,97 

63,00 

170,31 

151,69 

151,69 

169,20 

130,000 

10900,00 

9,29 

13,98 

63,00 

165,92 

151,99 

151,99 

169,30 

130,000 

15900,00 

9,99 

16,97 . 

63,00 

166,91 

151,99 

151,99 

169,30 

130,000 

17800,00 

5,20 

16,98 

63.00 

170,92 

151,99 

151,99 

169,30 

131,000 

10900,00 

9,29 

13,99 

63,00 

165,53 

152,09 

152,09 

169,90 

131,000 

15900,00 

9,9 9 

16,99 

63,00 

169,03 

152,09 

152,00 

169,90 

131.000 

17800,00 

5,19 

18,50 

63,00 

170,59 

152,09 

152,09 

169,00 

132,000 

10900,00 

- 9,28 

13,51 

63,00 

165,65 

152,19 

152,19 

169,50 

132,000 

15900,00 

9,93 

17,00 

63,00 

169,19 

152,19 

152,19 

169,50 

132,000 

17800,00 

5,19 

18.51 

63,00 

170,65 

152,19 

152,19 

169,50 


>MMAQY of'errors 








as 1- *sk i r .cF r r r ,*m* iic- unr int nTf* .ts* t r unr , tr hRC u i~ 


RUCTliRE AnALSIS DONE 
MARY PRINTOUT 


SECNU 

Q 

VCH 

DEPTH 

K* XNCH 

CWSEU 

EUHIN 

XLBEU 

RBEL 

132,830 

10400,00 

16,13 

8,06 

63,00 

165,20 

157,14 

172,00 

172,00 

132,830 

15400,00 

16,39 

10,47 

63,00 

167,61 

157,14 

172,00 

172,00 

132,830 

178 0 0,‘0 0 

19,30 

11,53 

63,00 

168,67 

157,14 

172,00 

172,00 

130,000 

10400,00 

4,16 

12,57 

63,00 ' 

169,79 ‘ 

'157,22 

172,00 

172,00 

130,000 

15400,00 

4,56 

16,21 

63,00 

173,43 

157,22 

172,00 

172,00 

134,000 

17600,00 

.. . .. .4/72 

. .17,61 

63,00 

175.03 

157,22 

172,00 

172,00 

135,000 

10400,00 

4,13 

12,64 

63,00 

169,93 (To.il 157,29 

172,07 

172,07 

135,000 

15400,00 

4,54 

16,26 

63,00 

173,55 

157,29 

172,07 • 

172,07 

135,000 

17600,00 

4.71 

17,65 

63,00 

175,14 174*$ 157,29 

172,07 

172,07 

137,000 

10400,00 

“.08 

12,76 

63.00 

170,19 170-^ 157,43 

172,21 

172,21 

137,000 

15400,00 

4,51 

16,35 

63,00 

173,78 

157,43 

172,21 

172.21 

137,000 

17600,00 

4,6 8 

17,93 

63,00 

175,36 l%-1o 157,43 

172,21 

172,21 

136,000 

10400,00 

4,06 

12,62 

63,00 

' 170,32 " 

157,50 

"172,28 

172,28 

138,000 

15400,00 

4,50 

16,40 

63,00 

173,90 

157,50 

172,28 

172,28 

138,000 

17600,00 

4,67 

... 17,97 

.63,00 

. 175,47 

157,50 

172,28 

172,28 

138,970 

10400,00 

4,04 

12,66 

63,00 

170,45 

157,57 

172,35 

172.35 

138,970 

15400,00 

4,46 

16,44 

63,00 

174,01 

157,57 

172,35 

172,35 

136,970 

17600,00 

4,66 

16,01 

63,00 

175,58 

157,57 

172,35 

172,35 

139,550 

10400,00 

4,05 

12,85 

63,00 

170,46 

157,61 

172,39 

172,39 

139,550 

15400,00 

4,49 

16,41 

63,00 

174,02 

157,61 

172,39 

172,39 

139,550 

17600,00 

4,67 

17,98 

63,00 

175,59 

15 7,61 

172,39 

172,39 

140,000 

10400,00 

4,04 

12,88 

63,00 

170,52 ' 

157,64. 

172,42 

172,42 

140,000 

15400,00 

4,46 

16,43 

63,0 0 

174,07 

157,64 

172,42 

172,42 

.140,000 

1 7 6 0 0,00 

4,66 

_ 1 6 , 00 

63,00 

.175,64 

157,64 _ 

172,42 

_172,42 _ 

142,000 

10400,00 

4,00 

12,99 

63,00 

170,77 

157,78 

172,56 

172,56 

142,000 

15400,00 

4,46 

16,52 

63,00 

174,30 

157,78 

172,56 

172,56 

1.42,000 

17800,00 

4,64 

16,08 

63,00 

175,86 

157,78 

172,56 

172,56 

MMARy OF I 

ERRORS 
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rRUCTURE AnALSIS done 
■ tMARY PRINTOUT 


SECNO 

Q 

VCH 

DEPTH 

K*XNCH 

CWSEL 

ELMIN 

XLBEl 

RBEL 

142,830 

10400,00 

14,96 

6,95 

63,00 

169,73 

162,78 

183,00 

183,00 

142,630 

15400,00 

17.07 

9,02 

63,00 

171,60 

162,78 

183,00 

163,00 

142,830 

17800,00 

17.91 

9,94 

63,00 

172,72 

162,78 

183,00 

183,00 

144,350 

10400,00 

4,98 

11,10 

63,00 

1.73,98 

"162,88 

182,00 

185,00 

144,350 

15400,00 

5,58 

14,17 

63,00 

177,05 

162,68 

182,00 

185,00 

1 4 4 , 35 0 . 

17600,00 

5,60 

15,53 

63,00 

1.78,41. 

162,88 

182,00 

165,00 

145,540 

10400,00 

4,68 

11,29 

63,00 

174,25 

162,96 

182,08 
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: : v 2/82 

LLAGAS CREEK-REACH 2 , ... 

PRELIMINARY COST ESTIMATE 


NO 

ITEMS OF WORK 

QUANTITY 

ESTIMATED COST 

UNIT PRICE 

s 

1 

Mobilization 

■ ..;v. 

Lump Sum 

362,000 

2 

Clearing And Grubbing 


L. S. 

124,200 

3 

Maintenance And Clean Up 


L.S. 

121,000 

4 

Control Of Water 


L.S. 

181,000 

5 

Channel Embankment 

372,000 

(C.Y.) 

* 1.25/c.y. 

465,000 

6 

Disposal Of Excess 
Excavated Material 

1,028,600 

(C.Y.) 

8 2.30/cy. 

2,365,780 

7 

Structural Concrete 

1800 

(C.Y.) 

^ 300/cy. 

540,000 

8 

Rock Lining 

■ “ ’■* * ■■ ■ ■'' • ■ . 

51,755 

(C.Y.) 

* 36/c y. 

1,864,000 

9 

Farm Bridge Construction 


L.S. 

172,800 

10 

Drainage Inlets 

12 Ea. 

$ 7,500/ea. 

96,000 

11 

Planting And Maintenance 


L.S. 

410,600 


Total Project Cost 6,702,380 


* Total Project Cost Use * 6,703,000 
*Note-- Based On 1982 Prices —• 
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DRAFT:TY:01/28/82 


DATA AND REFERENCES 


1. Erosion 

A. Data: Shear strengths were determined from the shear tests and Vane Shear 

Tests. 

B. Reference 

a) August 17, 1973 - State Geologist, E. E. Stearns to Soil Conservation 
Service (Portland Office). The soil report consists of a revised profile 
and log of test holes for Llagas Creek from the Pajaro River to Pacheco 
Pass Highway. 

b) Technical Release No. 25, Chapter G, Planning and Design of Open 
Channel, Soil Conservation Service, was used for tractive power analysis 
for the 100-year flow. 

2. Freeboard and Other Miscellaneous Hydraulic Design Criteria 

References 

a) Engineering Design Standard - Far West State, Soil Conservation Service 

b) Technical Release No. 25, Planning and Design of Open Channel, Soil 
Conservation Service. 

3. Roughness Coefficients 

References 

a) Engineering Design Standard - Far West State, Soil Conservation Service 

b) Technical Release No. 25, Planning and Design of Open Channel, Soil 
C ons er vati on S er vi ce 

c) Engineering Handbook - Section 5, Hydraulics Supplement B, Soil 
Conservation Service. 

d) In accordance with the meeting held on October 16, 1979 between 
District staff and Soil Conservation Service personnel, it was decided 
the "n" value of .063 for 100-year flow, .025 for the 10-year flow should 
be used. 
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4. Drop Structures 

Reference 

Engineering Handbook, Section 14, Chute Spillways and SAF Stilling 
Basin Drop Structures were found to be the most applicable type. 

5. Hydraulic Configuration 

A. Data 

a) Cross sections taken by Santa Clara Valley Water District office. 

b) Design flow rate 

B. Reference 

a) HEC-2 Water Surface Profiles Program, U. S. Army Corps of Engineers, 
April 1971. 

b) Llagas Creek Engineering Appendix to Work Plan Supplement, U.S.D.A., 
S.C.S., February 1982 Final. 

6. Hydrology 

Reference 

Hydrology Appendix, Llagas Creek Watershed Projects, February 1982 by 
Soil Conservation Service. 
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